GSTP1 hypermethylation is associated with reduced protein expression, aggressive disease and prognosis in neuroblastoma.
Epigenetic modifications such as methylation of CpG islands in tumor-suppressor gene promoter regions have been associated with tumor development in many human cancers. Using methylation specific multiplex ligation-dependent probe amplification method, we analyzed the methylation status of 35 different genes in 16 neuroblastoma (NB) cell lines and 50 NB tumor samples (NBs), and investigated whether specific hypermethylation was associated with biological and/or clinical parameters. Among the genes found hypermethylated, the effect of GSTP1 hypermethylation on mRNA and protein expression was also explored. The median number of hypermethylated genes was higher in cell lines compared to NBs (5.5 vs. 2). For eight genes, aberrant methylation of CpG-islands in NB was not (ESR1, PAX5, WT1, CADM1, MSH6, and CDKN2B) or very rarely (CDH13 and GSTP1) reported in literature. GSTP1 was found hypermethylated in 44% of the NB cell lines and in 33% of the stage 4-11qLOH -non MYCN-amplified high risk NBs. Hypermethylation was correlated with reduced mRNA and protein expression. In the whole NBs cohort, GSTP1 hypermethylation was less frequently detected (8%), but found to be associated with lower event-free (EFS) and overall survival. Hypermethylation of GSTP1 showed also association with lower EFS in high risk subgroups as stage 4 and older patients (≥547 days). Our results suggest that, as in several adult cancers, aberrant methylation of GSTP1 may contribute to the carcinogenetic process in NB and could be potentially used as a new marker leading to define an ultra-high risk subgroup.